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The present invention relates to automatic 
telephone systems with selecting units compris 
ing primary and secondary cross-bar switches 
and Several narkers. In Such a System several 
connections can be arranged simultaneously but 
Only one marker at a time may be connected to 
each Selecting unit. There are direct links be 
tween each selecting unit for incoming lines and 
each selecting unit for outgoing lines and there 
fore a marker, which is setting a connection from 
a calling line connected to a certain selecting unit 
to a called line connected to another selecting 
unit, can operate independently of other markers 
if it tests said both selecting units and connects then to the marker. 
The marker must attend to the narking of said 

direct links and the selection of a free link, which 
can be connected with free links Within the two Selecting units. 
Each one of the Selecting unitS Serves a nun 

ber of incoming or outgoing lines. A calling line 
is over special means connected to one of the 
markers, said marker thereby being operated to 
mark on One Side a group of lines or a certain 
line to which the call is directed, and the select 
ing unit to which this line pertains, and on the 
other Side the Selecting unit to which the call 
ing line pertains. Each selecting unit is pro 
vided with a relay chain, in which only one re 
lay at a time may be operated, and comprising 8 
a relay for each marker for connection of the Selecting unit to the marker. 
The object of the invention is to arrange the 

above described connecting process so that the 
markers disturb each other as little as possible, 
and this is achieved by arranging means in each 
marker, which means cause said relay for the 
selecting unit to which the called line or group of 
lines pertains and the relay for the selecting unit 
to which the calling line pertains to be operated 
simultaneously and only when the two selecting units are free. 
The invention will be described more closely 

with reference to the accompanying drawings, Figs. 1-5. 
Figs. 1-2 show selecting units with primary 

and secondary cross-bar Switches. 
Figs. 3-4 show a marker. 
Fig. 5 is a general diagram. 
On the general diagram according to Fig. 5, 

A, B and C are selecting units comprising pri 
mary and secondary cross-bar switches, to which 
incoming lines L are connected, whilst D, E and 
F are selecting units, to which outgoing lines T 
are connected. The inconing lines can be con 
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nected over register-finders RS to registers REG, 
Which are set by signals from the connected line so 
that an outgoing line T or a group of outgoing 
lines is narked. After a register REG has been 
Set, it connects itself over a Selector MS to a 
marker M. Each selecting unit A-C has its own 
group of registers REG, and therefore the marker 
can receive signals from the register indicating 
from which One of the selecting units A-C the call 
is Coring and to which one of the selecting units 
D-5 the call is directed. The marker connects 
both Said Selecting units to the marker, and since 
there are direct links between each one of the se 
lecting units A-C and each one of the selecting 
units D-F, the marker can set, a connection be 
tween the calling line I, and a called line T si 
multaneously with other markers setting connec 
tions between other selecting units. 

Fig. 1 shows a Selecting unit consisting of cross 
bar SWitches Ki-K4 for incoming lines and cor 
responding to A, B or C in Fig. 5. Connecting 
relays M 2-M4 for three markers are com 
prised in Fig. 1. In Fig. 3, L is an incoming line 
and LR, a relay Set for the same line. The line 
L is over the wires a-d connected to the contacts 
in the cross-bar switch Ki in Fig. 1 correspond 
ing to the Selecting magnet S. When a call 
connes in over line I, the relay set LR is connected 
to a register REG over a register-finder RS. 
Signals thereafter come in over line T, and set 
the register REG so that the called line or group 
of lines is marked. Suppose now that a group of 
lines i-T4 in Fig. 2 are called and a free line 
Within Said group is to be selected and connected 
with line T. The register REG is connected to a 
marker over a selector MS. The marker ac 
cording to FigS. 3-4 comprises a registering de 
vice MR, which is set from the register REG and 
points out the called group of lines, and the se 
lecting unit D. E. or F in Fig. 5 comprising the 
called group of lines and shown in Fig. 2. One of 
the relays Ri8-R 2, each of which pertains to 
a selecting unit for outgoing lines, is thereby op 
erated. In the present case relay R. 2 is operat 
ed, which relay pertains to the selecting unit 
shown in Fig. 2. The contacts 22-222 are closed. 
One of the relays R-R-9 is simultaneously op 
erated from the register REG over One of the 
contact rows a -a3. Each of the relays per 
tains to a selecting unit for incoming lines. In 
this case relay R9 is operated, which pertains 
to the selecting unit shown in Fig. 1 and to which 
the calling line L is connected. The contacts 
A 94-95 are closed. The following circuit is 
closed if the two selecting units in Figs. 1-2 are 
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free: --, contacts and 5, winding on relay 
Mf2, rectifier E!, wire g, contacts 95 and 22 , 
Wire r, l'ectifier E2, winding on relay M22, con 
tacts 25 and 2 to negative. Relays Mi2 and M22 
attract their armatures. Contacts 3-20 and 
23-30 are operated. The circuit is switched by 
contacts 4 and 24 to relays M? and M2, which 
Operate. Contacts f-f 2 and 21-22 are op 
erated. The selecting units in Fig. 1 and Fig. 2 
are thereafter marked busy and other markers 
corresponding to the relays M3-M4 and M23 
M24 cannot be connected. The following circuit 
is closed: --, contacts 2 and 6, wire f, winding 
On relay R6, Wire S, contacts 26 and 22, to nega 
tive. Relay R6 attracts its armature. The con 
tacts 6-64 are closed. The following circuits 
are closed: (1) The Selecting magnet S in Fig. 1 is en 
ergized over contact 62, contact row b in MS, 
register REG, RS and LR and wire d. Contact 

0 is closed. Relay K operates. Contacts 
0-9 are closed. (2) Relays V3 and V4 in Fig. 2 are operated 

Over contact 63, contacts in MR, and wire a 
among the indicating wires ac-2. Contacts 83- : 
86 and 73-76 are closed and indicate which one 
of lines T-T4 pertains to the called group of 
lines. (3) Relay R4 f is operated over contact 64, 
wire up, contacts 203-293. The contacts 4 - 
49 are closed, the test relays R20-R29 thereby 
being connected over the wires h-ic and contacts 
8-20 to the test wires for the connecting paths 
which can reach line L through the selecting 
unit in Fig. 1. (4) Relay R40 is simultaneously operated over 
Wire uy and contacts 303-393. The contacts 
40-405 are operated. (5) Relay R2 is also operated over contact 64 
in the following circuit: --, contacts 64, 20, 
22, 33, f43, f 52, rectifier E3, contacts 56, 46 
and f36, winding on relay R2 to negative. 
The following circuit is closed: --, contacts 
6f, 222, 24 and 9, wire n, winding on relay 
W to negative. Relay W attracts its armature. 
Contacts 33-35 are operated. Simultaneously, 
relay R3 receives current over contact 23. Re 
lay R3 Operates and relay R2 is held. Contacts 
f3-f39 are operated. The following circuit is 
closed: --, contact 35 in Fig. 1, wire q, contacts 
194, 3 and 21, winding on relay Rf, wire i, 
contact 49 to negative. Relay Rf operates. 
Contacts 00 and 20 are actuated. Relay R2 
releases its armature whilst relay R3 is held in 
the following circuit: --, contacts f64, 00, 56, 
f46 and 35, winding on relay R3 to negative. 
When relay R2 released its armature, relay W. 
released its armature and relay W2 was operated 
in a circuit over contacts 25 and 37. Contacts 
43-45 in Fig. 1 are closed. When contact 2 
opens, relay Rf releases its armature. Relay R4 
now receives current over contacts 20, 22 and 
34 and attracts its armature simultaneously 
with relay R3 being held. Contacts f4 - 49 are 
operated. Relay R is operated again, this time 
in a circuit over contact 45, wire q, contacts 94, 
4 and 32. Relay R3 releases its armature 
when contact f 20 is operated and relay R4 is held 
over contacts 00, 56 and 45. In this way 
relays Wi-W2 are operated one after the other 
until all relays in the relay chain R2-R5 have 
been operated or relay R4? in Fig. 4 releases its 
armature, which takes place when a free con 
nection between line L. and One of the lines 
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T-T4 is found, whereby one of the relays R20 
R29 attracts its armature. In the relay chain R2-R5 each selecting unit 
for outgoing lines D-F in Fig. 5 has a row of 
contacts 25-47, 27-48 or f 29-49. The 
wires coming from said contact rows can be con 
nected to relays, W-W2, in any of the selecting 
units for incoming lines, A-C in Fig. 5, over 
contacts, for example 9 - 94 on relays R-R-9. 
If the relay chain is passed without any free con 
nection being found, relay R5 is actuated and a 
circuit is closed to an alarm device AL. Relay 
R5 is thereby held in a circuit over contact f53. 

During the searching process, the following cir 
cuits are closed for the test relaySR20-R29 when 
relay Wf operates: --, contacts 99-90 in Fig. 2, 
circuits connected in parallel over contacts 93 
98, rectifiers eo-el, contacts 84-, 14-86-76, 
3-82-T-72, selecting magnets S8-S7, 
contacts 5-50, selecting magnets S5-S50, 
contacts 34-33 in Fig. 1, 32-42, selecting mag 
nets S3 - S4, contacts 09 - 0 f, 9 - f0, 
8-20, wires h-k, winding on relays R20-R29, 
contacts 44-42, to negative. If all the con 
necting means are free, all the relays R2O-R29 
operate. We Suppose that at least relay R20 at 
tracts its armature. The contacts 20-203 are 
operated. Relay R4 becomes currentless and 
releases its armature. All the test circuits are 
broken at contacts 42-44 and only the relay 
which is operated and lies first in the relay chain 
R20-R29 is held. In the present case relay R20 
is held over contact 202. The following circuit 
is closed: from the positive pole on an auxiliary 
battery W--, resistance r, contacts 4 f and 20, 
wire h, contacts 20, 0 and 0 , selecting magnet 
S4, contacts 42 and 33, selecting magnet S50, 
the circuits connected in parallel over contacts 
5-50, selecting magnets S8-S7 f, contacts 
8f-82-71-72, 74-84-76-86, windings I and 
II on relays P2C-P2, contacts 93-98-98-99. 
The windings II on relays P20-P2 have such 
a high resistance, that none of the selecting 
magnets S50, Slf or S8 f can be connected in 
series with them. Relays P20-P2 form a relay 
chain, in which only one relay at a time can be 
operated. We suppose that relay P20 attracts its 
armature but not relay P2 . Contacts 90-94 
are operated. The following circuit is closed: --, 
contacts 99 and 94, winding I on relay P20, the 
parallel circuits over contacts 84-74 and 82-8, 
selecting magnet S8, contact 5, selecting mag 
net S50, contacts 33 and 42, selecting magnet S4f, 
contacts Of, if 0 and 20, wire h, contacts 20 and 
4 f, resistance r to V--. Winding I on relay 
P20 has a low resistance, wherefore the selecting 
magnets S8, S50 and S4? attract their arma 
tures. The contacts 80, 50 and 40 are closed. 
When relay P20 attracts its armature the se 

lecting magnets B8-B82 are connected to the 
test relays R30-R39, whereby the following 
parallel circuits are closed: --, contacts 403-405 
in Fig. 4, windings on relays R30-R39, wires 
u-, contacts 28-30, 9-92, 83-73, operating 
magnets B8 f-B8, to negative. Said windings 
on relays R30-R39 have such a high resistance 
that the operating magnets B8 1-B82 have not 
yet been operated. All the operating magnets in the cross-bar 
switches K-K3 are held during a call over One 
of the multiple contacts which are closed, when 
the operating magnet attracts its armature. This 
is indicated in Figs. 1-2 by a connection between 
each operating magnet and the thick line which, 
in the symbol for a cross-bar switch, represents 
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the multiple field of the operating magnet. 
When one of the operating magnets B-B2 
and B3 - 332 is busy, -- is connected to the 
winding of the operating magnet, wherefore none 
Of the relays R30-R3S, which at testing are 
connected to a busy operating magnet; can be 
operated. Those of relays R30-R39, which are 
connect3d to a free operating magnet, on the 
Other hand, operate. We Suppose that at least 
relay R39 attracts its armature. The contacts 
39-393 are operated. Relay RAC releases its 
arnature and the contacts A03-405 disconnect 
the operating circuits for relays R30-R39, all 
of which, except R39, release their armatures. 
Relay R39 is held over contact 392. During the 
Operating time for relay R39 and the release time 
for relay R40, the selecting magnets S8, S59 
and S4 have completed their operation, and the 
corresponding operating magnets B5, B32, and 
B now Simultaneously attract in the following 
circuits: --, contact 40, wires m and t, contacts 
7 and 27, 40, 500 and 80, operating magnets 

Bff, B42, and B5f, to negative. Simultaneously, 
Operating magnet B7 is also operated in the 
following circuit: --, contact 40 f, contact 39, 
Wire ), contacts 30, 92 and 73, operating magnet B8, to negative. 
The operating magnets B8, B5 and B42 and 

Bf are held over their own contacts in series 
with one of the wires a-c in Fig. 1. Such a 
Switching process thereby takes place in the line 
equipment LR, that the register REG and the 
marker are released. A communication is there 
after connected between the line L and the line 
Tl in Fig. 2 over the operating magnets B, B42, 
B5 and B8. 

If relay W in Fig. 1 does not connect any free 
path to the marker, relay W2 will connect a num 
ber of new circuits corresponding to the operating 
magnets B3-B4 instead of the operating mag 
nets B32-B42 in the above description. Thus, 
it is achieved, that all the possible connecting 
paths through the selecting unit in Fig. 1 are 
tested and when one of the test relays R20-R,29 
in Fig. 4 operates, a free path is directly selected 
through said selecting unit, which can reach at 
least one line within the called group of lines. 
The choice of connection path through the select 
ing unit in Fig. 2 is then effected similarly to the description above. 

I claim: 
1. In an automatic telephone system a first 

and a Second Selecting unit connected by links, a 
calling line connected to said first selecting unit 
and a called line connected to said second select 
ing unit, a plurality of registering devices, a 
Series of relays for each of Said Selecting units 
including a test relay for each of Said register 
ing devices for marking the Selecting unit busy 
when operated, means connecting One of Said 
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6 
registering devices to the calling line and trans 
mitting signals from the calling line for setting 
the registering device to designate said first and 
Second Selecting units and said called line, a test 
circuit closed by said registering device contain 
ing Said test relays in Said first and said second 
Selecting units, Said two test relays operating 
Simultaneously when both said Selecting lnits are 
idle, and connecting conductors for Operation of 
Said Selecting units to the registering device, and 
;means Selecting one of said links and establish 
ing a communication between said calling line 
and said called line over Said selecting units and 
the Selected link. 

2. In an automatic telephone System, two 
groups of selecting units, each unit including 
primary and secondary cross bar Switches con 
nected by links, at least one calling line connected 
to one of the selecting units in one of Said groups, 
a group of called lines connected to one of said 
selecting units in the other of Said groups, inter 
mediate links connecting the selecting unit for 
the calling line to the selecting unit for the called 
group of lines, a register, a register Selector, a 
circuit Connecting said register through said 
register selector to the calling line for setting 
the register by Signals from the calling line in 
accordance with the called telephone number 
designating the called group of lines, a plu 
rality of markers, a marker selector, a circuit 
connecting Said register through Said marker 
selector to one of the markers for transmitting 
signals from the register to the marker designat 
ing the selecting unit for the calling line and 
the selecting unit for the called group of lines and 
said group of called lines, a Series of relays for 
each of said selecting units including a test relay 
for each of Said markers for marking the Select 
ing unit busy when operated, a test circuit closed 
by said marker including said test relay in the 
selecting unit for the calling line and corre 
sponding test relay in the Selecting unit for the 
called group of lines, said two test relays operat 
ing simultaneously when both Said Selecting units 
are idle and connecting conductors for Operation 
of said Selecting units to the marker, and means 
in said marker selecting one link in each of the 
two selecting units and one of Said intermediate 
links and one line within Said called group of 
lines and establishing a communication between 
said calling line and the Selected line in said 
called group of lines over the selected links. 
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